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mm^] mmm 

L T T ;i/ U or^lS i: * s fi-^^, 

(B) m^ytmcDmmiz^ijm^^^'r^it^m. 

(c) ^mm^mmt^m. mmz 

(D) y ym^Rxj^yxitt/v ny^hmmm^m 

[0 0 0 1] 
[0 0 0 2] 

jS^, ^mii^Mmmmfmmm^tfjm^. lsi^vlsi tt'^mmit-^ti^ n 



1 
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'Xr<Dim(3 6 5 nm)ti^^mtlyXmm^tlX^f:Lo 2 5 6Mbf^y hDRAM(Z) 
*M-::^n-fe>?.tCli, i^SlC^fcU Kr Fa:^^>V (2 4 8 nm)A^@3t3^ 

^iiuTHMfbsti, MIC 1 G\fy h&.±(Dmmm^n-DiyRAM0mTt^B^ 

^LT, J: ym?«^;R(7)>tM*^^|>f$tlT33y, A r F l^-if- ( 1 9 3 

nm), F 2X^f ^/-Tl/— !f-(l 5 7 nm), Xi^, «^|g(Z)^tJM*^^^l?^-S 

M^&nx-j , /3.t^b^mM, i 9 s 8^)0 

[0 0 0 3] 

m\ZA r Fa:^i/Vl/-if-:>&^ri?Clftf^(DM3feS^i: UT^fi^t:t e>tl> A r F 
fflv>^>tiTfcU, m7L\-S.J-^=^v ^mm^X^VT. h^SVN»7j<U 
, [0 0 04] 

(J.Vac.Sci. Technol.,B9, 3357 (1991) b*^b^?b'^e>, z:©<te):&iKyv-tt 
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I^^CD® K^-rx-/^>^ilttt$:a^L. K-Dl 9 3 nm(Z)llSiR*vJ^^V^:li:*'«Pr 
oc. SPIE, 1672, 66 (1992) T'^^^tl, a£¥l^7KU V-©5pJM*^«*6<flCW^$n 

[0 0 0 5] 

MAli#^Hg60-195542#, #g§5p:i-217453#, #g§5|l2-59751-^T' 

^^3l>?.7^;K?)^^M-&^*^^^Stl, #g§¥4-39665#. #^5|Z5-265212#. # 
gg5|25-80515, #||5|A7-23451 1#7? T > Sr^t" ^M"^^ 

#^¥7-252324#, «^^^9-221526-^-eii, ^t^^^^^bTK^fi 

, MAii, hyi/i^n[5. 2. i, 02.Q]^ijyV:^'f-vz/m. V')t/^u[^. 2. 

[0 0 0 6] 

$ e) lC#g|5|E9-325498# iC ^ D ^ ^i?- > S:tJ^-r V J}<;1/— S: ^^ic^t 
■r-5«-^#:*^^a^$tl, 5 ^ lC#|g5jA9-230595#, #|§5|Ag-244247-^, #11^10 
-10739#, W O 97-33198, E P 794458, E P 789278# \Z\t.Vty ^ Uyir VZ^ ^ Z/^ 

(D^mmv^ytiyy^ ymtt^^mizmA^nr=.m^i^ti^m^^n> #^^8-82925 

#51^9-230597-^ tcii 5^ 7 F#*&®F^, ^>^;vmxit:^y^)vmm^ 

[0 0 0 7] 
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*fcffijS,ULSI^jtn>^^:^>-i/3>n> hn-;^^^B,41(1992), 

i/' X h (ommm $: $ it s i: Bl^^^ n T -r ;i/ A^^Mb i" -5 M IbI ^ y Mit 

[0 0 0 8] 

•^li, MAliProoc.SPIE 1672,46,(1992), Prooc.SPIE 2438,551,(1995), Proo 
c.SPIE ,2438,563(1995), Prooc.SPIE 1925,14,(1993), J.Photopolym.Sci.Tech 
.Vol. 8. No. 4, 535(1995), J.Photopolym.Sci.Tech. Vol. 5. No. 1,207(1992), J.Pho 
topolym.Sci.Tech.Vol.8.No.4,561(1995), Jpn. J.Appl.Phys.33,7023(1994)^lC 

$ tiT v^ s J: -3 jc, e> mmM (PEB) t. X (DMrnm^tf^:^ < ^ s 

m(^mi)'^^^hXht.\^K mm'^^m^<DUi?7. h^-Si-yozfuyr-i ^v^m 

mtf^mthx Lt.ot\^^z> ^mfj^&'o fc= 
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hlzr^y^W^M^^1^mi>K #^BS63-149640#. #ia5|E5-249662#, #^^5 
-127369-^, i^g|5|l5-289322#, #g§5}^5-249683#, #^51a5-289340#, #g§^5 
-232706#. #||^5-257282#, #m5p6-242605#, #ga5|A6-242606#, #^^6 
-266100#. #^5|^6-266110#. #|§51a6-317902#, #g§W-120929#, #^^7 
-146558-^. i^^5p7-3i9i63-^, #g§5p7-508840#, #^§5^7-333844-^, #^¥7 
-219217#, #^^7-92678#, #^5p7_28247#, #i§5p8-22120#, #^^8-11 
0638-^, #^5p8-123030#, #^5i29_274312#, #^^9-166871#, #^^119-29 
2708-^> #^^9-325496#, #^5p7-508840#, USP5525453#, USP5629134#, 
USP5667938#^, ia^<59JS«'[£'ffc^#f^tC#< gg^$tlT^3 U^Ji^-efeSo 
[0 0 0 9] 

[0 0 10] 

M ^ C ^ v> >:^'M^3l&ttMfllM^i^ & m^.-t r t ic ^ s „ 
[0011] 

T a 65*^^^ $ 4x S ^ i: 5: ^ y tcM o fee 

So 
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(1) (A) mmmmmityi^m'W^^mh. m(oi^mKXi)^mi^xrj\yij 

(B) m^^mcDmmiz^vm^^^-t^it^m. 
(c) ^^m^mmt^^. mmz 

(3) ^'ffi^^:;b^2 2 0 niiiJS^T®M^^3feT'feSZ:i:S:#^ili-^ (1) X 

(2) lc|2«®j}<i;M^3^&tt^flimfife#o 
[0 0 12] 

^^Utt^X^^if^. -€-<D«-a-^®M^Mi:bTtt. M^«TfB(a-l)~(a-15)T- 

^$:^-^-5TiB(b-i)~(b-7)T'^$ti-5^yjgb#^^. m^m^m^M-t^m 

^ if -5 r -e ^ s „ 

Tfa(a-l)~(a-15), (b-l)~ (b-7) T'^^ tlS«Jg#^^©:g^agJKr;^ 
^ f li, © M t) e IC »i5^T' $> -5 *^ 

[0 0 13] 
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fbi] 



A B 
(a-1) 




(a-4> 




(a-7) 




X-^ — 
A B 

(a-10) 





bV (a-3) 



(a-2) 




[0014] 



1P 
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-^Hz-CR-)— 

9=o 


-(-CHz-CR ) 

c=o 


id' 

(b-1) 


<^ 

\ 1 (b-2) 


\ — • 

(b-3) 


c=o 
6 


-f-CHz-CR-V— 

c=o 
6 

S 




(b-4) 


A 

(b-5) 




-^-CH2-CR-^ 







9=o 

-^Ha-CR-)— 



6 — CHCX)2H4CO— ^J^-^^ (b-6) 



O-CH-O-^^^ (b-7) 



[0 0 15] 
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-(-CH2-CR-^ -(-CH- CH -)- -(-CH- CH 

I o=c c=o o=c c=o 

V 



1 I 

Z (c-2) ^ 

(c-1) (<^3) 



o=c c=o 

(c-4) 



[0 0 16] 

BfrlH(a-l)~(a-15), (b-l)~(b-7)T'«$ tl-Sfliat^fiJC^ V>T, A, B 
ttflH^(b-l)~(b-7), (c-l)~(c-4)^CJ3V^TRtt7KmM^, 

«$:^-ro ) 

[0 0 17] 

h =^ s> ;i/ >Jf-;i/S, h dp ^ ;K ^ Tb'?^ tf s o 
i^^tS[*n'-ioM«)T;i/^;v«i:LTii, «m$tiTv>T=fo j:v^. it:^, ^^n^ 

-f v>''ni^;i/», n--;^^;i/S, t->^^;i/S, S/^ d^>5^;i/S, 
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mmWLt)'^2^10m<DTA^^=')V&tLXit. rVJVm. if—Jl^. 2--:fU^ 

-c (=o) -o-c (=o) 

-C (=0) -NH-C (=0) 
-CHg -C (=0) -o-c ( = 0) 

[0 0 18] 

m(Dj^miZ^i)i^m-t^mt.VXlt. - (CHg ) „ -COORa*=fe,b<« 
- (CHg ) „ -OCORb^*^#lf e>tl-2)c ^^T'R a li, ^^fS[ 2 — 2 OM 

1 

[0 0 19] 
[0 0 2 0] 

_tfe^ (a-1) - (a- 6) 'e3^$tlS«l5t#^*^e>:&'5fi-^^ (A) tt, 

li. M X. W . L . True tt ^ ; J . Am. Chem. Soc . , 82 , 2337 ( 1960) , A . Pacreau ; Macromo 
l.Chem., 188, 2585(1987), «RF^Hg51-31800#. #^5(^1-197460-^, #g§5}l2-4209 
4-^, EP-0789278-^^jCfa«(Z)-a'^:6'^lCJ: y^aiCM-^T'^-Sc ZlZl■eMV^e> 

5imiSp375-381(1992), #^HS49-77999#JCfB«<^'fl:-a-%, ^^jcSUlCli^ > 

7^ > :s. X 1* ^ y y^^^' > ^ ^ if (Z) ^» ® A n ^5?* > 'f r ;i/ ^ - 



1 0 
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[0 0 2 1 ] 

>f K, s;x^;i/r;i/^-'i'A^y r^h;r=^-9--f FS^t^h y x^;I/T;l/^-':7-^- 
;!K (^;i/jti : 0. 5) *^#if^tiSo ^;S*-^$:^3r3ai^icfefe»;. JtlH^> 

LTO. 1 ~2 0^;i/©S!l-^T'd^ffi$tl'5o 
[0 0 2 2] 

1, 1 -v^ uu:r^^y. 1, 2 -^;?i^nnrc^^>. i-ijrnnyn 
^N"^. i-'j^nn>^^>. i-^^nn^>^>, ^nn^^if^, '/□i:^^^-^ 

[0 0 2 3] 
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[0 0 24] 

yl<^mitKf^lt. ^JE— SOO^JE, L<li3~2 0 0^ffi(7)7K^:«fX#H 
^T^CfeV^T. 0 — 2 0 or, L<tt2 0 — 1 8 0 ^T'^f i:*^-e^-5„ 

TK^^in^iiit^ 5 0 %JSiiJt, 0t b < 7 0 %j£ii_h, $ e> ic^f t L < 8 o % 
^14 $: ^.-fb $ -tirS ® T -^f * b < V ^ „ 

[0 0 2 5] 

±IH^ (a -7) - (a -15) X^^tlSmi^^&tf''h^£^M^mi. 

(D'^i^itjJVi^)m'^K^^)^mX^^. ^i^mKlt. J.Macromol.Sci.Chem.A-SC 
3)491(1971), |^A-5(8)1339(1971), Polym. Lett. Vol. 2, 469(1964), USP3143533 
USP3261815#, USP3510461#, USP3793501#, USP3703501#, #^5112-1460 

^i>'*;K^^)M-&^cMv^e>tl'5^f * Lv^^M^R^^±2, 2* -r^J\^7^ (2-^ 

T'#S. ^^&M<Z)aSii, #»#:©SS§:«»JCjfcJL.T, iimo. 0 1~10a»% 
— 2 5 0X:<D^H, ^ b<ii4 0 — 2 0 oiccD^H, $ e>ic^f * L<tt6 0 — 
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1 6 ox:(Dmmx'M^fJ^ft>n^a 

[0 0 2 6] 
[0 0 2 7] 

(b-i) ~ (b-7) (omi^^&^m-t^m^i^. fe<2>v^^i^M^^^ (c 

-1) - (c-4) ^^ti^mt. '7V-^i:?i3)vmi^M(DmmA^^Tr''^t^ 

1 o^;i/%jeil_hjbW^ b<, J: y^?*L<»2 o^;i/%JS/^±.> Mic^?tb<l±3 
0^;i/%je4_hT'^So 

(Z) 1 0 ~ 9 0 y , ^eF^ b<«i5~85 Mic^* u < 2 o 

~ 8 0 

^fc, :*:^^^cMv^e>t^sa-^^^tI. (c-l) ~ (c-4) 

L/<, J: »J^f* L<tt5~5 5^;i/%, M^C^f ^ b < 1 0 ~ 5 0 
[0 0 2 8] 

a-^^*: (A) li, M*¥i^4)-^**^ 1 500 — 10000 0(Z)^HlC^Sr^ 
*W*b<, $^lC^?*b<li2 0 0 0-7 0 0 0 0<D^H, #ic^f^L<ii3 
000 — 5000 OCDlgH-e^So 5 0 0 ^liT'ttlS K^-f X ^ > 

mffi, W^ft, ««h(Z)^«ttA^^+^T'^y, 0 0 0 0 0 

)l±^f^L<l±l. 0 — 6. 0, J;t;^f*b<lil. 0—4. OTfe^;/J^$V^^^ 



1 3 
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fjt^. M-^ (A) (DmA^m^^AJSLx:^^'?'A^^ (mw/mh) 

[0 0 2 9] 

50 — 99. 7S*%> L<1±7 0 — 9 9M*%"T?feeo 

v^-^^m-t^^ttf^v^^. m<D:iiv^ -(Dammit, m^i^ (a) loo 
*fisp^:ty, ^ b<tt3 osa^ar, s?>ic^^l<«2 oMS^je-^T, 
#ic^f^b<tti oM*^jeAT'e$>^o 

[0 0 3 0] 
[0 0 3 1] 

mS^m. KrFai^t/Vl/--tf-3^, A r F x^ i/V m^B. ^ 

[0 0 3 2] 
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[0 0 3 3] 

mm'^m^Jt (B) ytmn^M<DmtVrii. M;tliJ.0rg.Cheni.Vol.43,N0.15, 

3055 (1978) icfa«® h V y jv^-^ 2^^mm{^A-c^^m^Q-27907imz 

[0 0 3 4] 

#g§5il3-i03854#, #^§^3-103856-^, #||5|a4-i210960#T'5^^ *l<5 
e/'Tyi;?>C.;i/:iis>^^^:/ry>r hX;i/>jN>S, #g§HS64-18143-^. #^^2-2457 
56-^lCfB«CO-f ^ y ^;i/>^:^- h^, #^5p2-71270#tC|5«<Z)-:^'X;^Jix>;S=b 
^J^lcmVN^Zlil^'^T'^So JSIC, USP3849137#, #B§Hg63-26653^, #^Hg62 
-69263#, #^HS63-146038-^, #^BS63-163452#, #|§HS62-153853#. #g§ 
HB63-146029-^^ {CfB«(Z) )t J: U ^ S S S: /K U V - © t; b < l±M 

^^C^Abfc^b-^#=bfflV^Sr ilJ&^T'^, #^^7-25846#, #^5|a7-28237-^, 
#g§¥7-92675#, #^^8-27120#fB^(3D 2 =5r V n >>;i/S$:^f S 

— hM. S e>lCttJ.Photopolym.Sci.,Tech.,Vol.7,No.3,423(1994)tC|3«<Z):^;^ 
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[0 0 3 5] 

> myt^mmm^m(D^mmmm^)^mmtLx. mno. ooi~4om» 

%, ^f^b<tto. 0 1 ~2 0M*%. Jgic^* L<lio. i~5M4%i?^'S 

o iB) ^m^^M(Dmi)^o. 0 0 iM*%<fc y^i-^^v^ ii^SA^is 40 

[0 0 3 6] 

^ V > =fo -e ^ ti J; V ^ „ 

M;tlf#l§Hg63-149640#. ^^^§5^5-249662-^, #g§5ii5-i27369-^, #^¥5-2 
89322^, #^^5-249683#, #^^5-289340-^, #^^5-232706-^, #^¥5-2 
57282#, #gg5jl6-242605-^, #g§^6-242606-^, #^5jZ6-266100#. #g|5i£6-2 
66110-^, #^^6-317902#, iNF^¥7-120929#. #gg5|A7-i46558#, #g§¥7-3 
19163#, #^5jA7-508840-^, «^gg^7-333844-^, #|g5p7-219217#, #^^7-9 
2678#, #^5}A7-28247-^, iRF^5p8-22120-^, #|g^8-110638#, #^^8-1230 
30#, ^ia5pg_274312#. #g§^9-166871#, #^5pg-2g2708#, #^§^{£9-3254 
96#, #^^7-508840#, USP5525453#, USP5629134#, USP5667938#^lC|a« 

[0 0 3 7] 

#tc^f*b<«, 1, 5-i>^riffcfi/^o [4. 3. 0] -^-J%y. 1, 
8-t;T1ftfi/^D [5. 4. 0] -1 -^yr^iy. 1, 4 - i^TIf tf n 

[2. 2. 2] 4 -^;?^^;i/T^ y tru i -:^7^;i/r ^ >, 

fcfUi;>'>^, 4, 4' -i^T^ >^ $^':7x:^;1/x-^;k if U p - h 

h, 2, 4, 6 - h U >*^;vfcru i/— '>Ap - h;i/x>;^;i/jjx 



1 6 
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(C) l&Sffi^b-^^li, lS#MT'feSV^tt2aJB^_h?:M*'^t>•^^TMV^-5 3 
[0 0 3 8] 

(c) -^^m^S'f4^t:^#KZ)-^^«i±> mytmmmmmm m^^) i oom 

*^{C*fL. M^, 0. 0 0 1~10M*gP, tS't.LKltO. 0 1~5S*ST' 
feSo 0. 0 0 lm*a57f^^tT*tt^?&^75)^+^#e)tl^V^o 10M*g|$$:M 

[0 0 3 9] 

^tlbO!) (D) ^nm^nilX^-X. M;^«#^HS62-36663#. #ggHg61-22674 
#^Bg61-226745#, #|§Hg62-170950#, #^HS63-34540#, #gg¥7-230 
165#, #g|5[^8-62834#, #^§5^9-54432-^, ^^^g-SSSS-^SS^^^MtSttM 

^ffl-e^STpSKt^Jl^B^SttM^bT, mx\'l^'y V v:f^Y^^\. ef303, (ff^^c 

Bg^fc^(5f*)$^)> 7D^-KFC430, 431(^^;^U-:iiA(t*)ig), ^:^>^T^y^F 
171. F173, F176, F189. ROB (:^H;*;-f>^ (=1*) ig) , -9— :7 □ >S-382, SC 
101. 102, 103, 104, 105, 106 (MSg^- <M) 7 ^^I^S^ffi^Xli 

341 (MM^fc^Xm (*5f5) SS) =foJ/U 3>^#®^Stt^RIi:LTfflV^Sri:*^T'^ 
[0 0 4 0] 

(D) #®^M<Z)@B-a-*li> :4i:^^(7)jffl^i^4i®@?^^i 0 0M»gP^:/^*; 



1 7 
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o 

[0 0 4 1 ] 
[0 0 4 2] 

M;^liProc.SPIE,2724, 355(1996), #^^8-15865#, USP5310619#, USP-5 
372912#, J.Photopolym.Sci. ,Tech. ,Vol .10,No.3,511 (1997) ) IC|S*$ tlT V^-5 

Uha-;i/^m#^, ^JV^ja-nymmmi^. Tl^:n^>M^#^ 
$ e>{C, #gg5p6-51519#ia^©<£:$>^-®m:$>S?tt^^^iait^fc'&%=fo 2 2 O n 

^(D^mMitm%^mmm]^!^(D±mAmm^)^mmt.Lx. mm- 5 

OM*%®|gHT'MV^e>tl, * U< 1*3—4 OM*L JSIC^^ b < 5 ~ 3 0 
Bfc ^ S *1 S IS y ;()^ iSEf K ^ -f X >y 5^ > y -ffi ajc ^ ^ tl S o 



1 8 
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[0 04 3] 
[0 0 4 4] 

0 o£i^T(Z)<S4^^ft:-^^^S:^tfsr iiTb^T'^So 

, * L<li3 OS*%JS^T. J: y^f ^ b<tt2 OM*%aTl?fe^c 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 



1 9 
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yoL^yhuy^ ^y^/^jy. ryV^^jy. i. J ym^m 

[0 0 4 8] 

Mx.lf?L^O. 0 5/tm~0. 2 ittmg^®:7W;i/^-'e®j®-r-5r i:lC<J:oT 
[0 0 4 9] 



2 0 
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[0 0 5 0] 

, Mx.«>>y =r>^^b%M, Mmm±mm. m^mmm:. m^m. BLM^±mm 

S^*'ffc^!l.alStlTv^T%cl:v^„ Ji^jQii^TK'fb^Mi: L/T^, M^lil. 1, 1 
. 3, 3, 3 -/\^-9-;*5^;i/i^:y^if> (HMDS) ^ if *"5#tf e>nSo 
[0 0 5 1] 

»®±lC^^$tl-g> hM^l*, *&0. 1 ~ 1 0 /im®^H*W^ b<. 

Av ¥m%<Dm^\i^. ^0 . 1 — 1. 5 /ttm^*^li5§^tl<5. 
««±{C^^$tlfel/e/'X hl^li. $?J6 0 — 1 6 O-CCDm^-e^S 0 — 3 0 0 

[0 0 5 2] 

- ^ li^ S: il -r S ffitil 5: ^ C $ its g 



2 1 
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